Effects of differential extinction rates remain being an issue in biogeographic and evolutionary studies. Here, I use empirical examples and simulated datasets to asses how the specification of different extinction rates influences ancestral range estimation in historical biogeography. The results showed that variations in scale and asymmetry of extinction rates may have notorious effects in the accuracy of biogeographic inferences, specially when the rates of extinction are high. Further work may explore the behavior of current statistical methods of biogeographic inference with different estimates of extinction based on novel developments in this field. 10 11 12 13 14 15 16 69
INTRODUCTION 17
Statistical methods to ancestral range reconstructions are mainly focused in the estimation of two types 18 of parameters: dispersal and extinction rates. Estimation of extinction rates is difficult, most of the 19 current approaches relie on information about the timing of splits and branching patterns of molecular 20 phylogenies (Sanmartín and Meseguer, 2016) .A common assumption since the initial formulation of 21 the Dispersal-Extinction-Cladogenesis by Ree et al. (2005) is that extinction rates are constant through lineages and areas (Ronquist and Sanmartín, 2011) . More realistic scenarios may include different rates 23 of speciation and extinction per region as implemented in the GeoSSE model (Goldberg et al., 2011) or 24 the ideas of Webb and Ree (2012) inspired in the theory of island biogeography (MacArthur and Wilson, 25 1967). However, these scenarios are not currently implemented in the most widely used packages for 26 biogeographic inference. I test the accuracy of statistical methods ton infer biogeographic reconstructions to varying extinction 31 rates.
32

METHODS
33
I explore how using differential extinction rates may influence the ability of current methods to infer the 34 ancestral area of lineages. This was done by two ways: empirical and simulated datasets.
35
Following a basic premise of island biogeography and former implemented in the software SHIBA 36 (Webb and Ree, 2012), I use area size as a proxy for extinction rates. Althought the use of geographical 37 size may be inadequate , I use it for illustrative purposes. Simulated data were generated in the R package diversitree (FitzJohn, 2012) as follow. First, I fitted the parameters of extinction, anagenetic change and extinction for the Primulaceae data to the MuSSE 44 model (FitzJohn, 2012) . The use of MuSSE rather than GeoSSE was prefered due the especial conditions 45 mentioned above to match the number of possible states (4 in the empirical example). The root of each 46 simulated scenario was assigned to state = 1, and 10 simulated datasets were generated with a limit of 30 extant taxa to the present. 
53
Reconstructions Scenarios. First, extinction rates were held constant along the areas with a extinction 54 rate of 1 (equalratesHigh); second, each area with its own extinction rate inversely proportional to the 55 logarithm of the size of each island (diffratesHigh). More moderate scenarios were modeled scaling the 56 previous two scenarios by a factor of 0.1, equalratesLow and diffratesLow, respectively. Figure 1 shows the effects of the use of differential extinction rates in biogeographic reconstruction. It's Scenario Frequency of state equalratesLow 0.9994 equalratesHigh 0.9805 diffratesLow 0.9774 diffratesHigh 0.9388 Table 1 . Frequency of the most likely state at the root of the tree for the Indian Ocean Primulaceae data.
Figure 1.
Effects of the use of differential extinction rates on ancestral range reconstruction for ten simulated datasets.Boxes represent the relative likelihood of the true state at the root of the tree under each scenario as inferred in revbayes.
